Hormonal regulation of the ligand for c-kit in the rat ovary and its effects on spontaneous oocyte meiotic maturation.
Kit ligand (KL, c-kit ligand) mRNA was detected in the ovaries of 26-day-old prepubertal rats using in situ hybridization. In antral follicles there was a gradient in the intensity of the hybridization signal across the layers of granulosa cells, with greatest intensity observed in the cumulus granulosa cells enclosing the oocyte, and less signal occurring in the granulosa cells furthest from the oocyte. In age-matched rats 40 hr after injection of pregnant mare serum gonadotropin (PMSG), the pattern of distribution of KL resembled that in the untreated ovaries, although the intensity of the hybridization signal was greater in the PMSG-primed ovaries. This morphological observation was confirmed using Northern blot analysis, which indicated that granulosa cells of PMSG-treated rats had 3.5-fold greater abundance of KL mRNA compared to untreated rats. The abundance of KL mRNA further increased to 7-fold over control levels at 6 hr after PMSG-primed rats were treated with human chorionic gonadotropin (hCG). By contrast, treatment of rats with diethylstilbestrol to stimulate follicular growth did not cause any change in the abundance of KL transcripts. To investigate a potential role for KL in oocyte meiotic maturation, fully grown oocytes were cultured for 24 hr with or without KL (50 or 500 ng/ml). The presence of KL resulted in a significant, albeit transient, delay in the progression of spontaneous meiotic maturation, using the indices of germinal vesicle breakdown and polar body formation. The inhibitory effects of KL were specifically blocked by ACK2, an antibody to the extracellular domain of the c-kit receptor. These results indicate that KL is produced in rat granulosa cells at particularly high levels in the cells closest to the oocyte and that this production may be regulated directly by gonadotropic hormones. Furthermore, KL inhibits the progression of meiosis in cultured oocytes, which suggests a possible role in the maintenance of meiotic arrest that occurs throughout oocyte growth.